IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPUCANTS 
SERIAL NO. 
FILED 

FOR 



Sung- Jin Park 
Not Yet Assigned 
July 8, 2003 

PHASE DEMODULATION METHOD FOR MINIMIZING 
PHASE ERROR IN COMMUNICATION SIGNALS 

Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATION, COMMISSIONER FOR PATENTS, 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on July 8. 2605? ^^ 

Steve S.Cha. Reg. No. 44.069 
Name of Registered Rep.) 




PETITION FOR GRANT OF PRIORITY UNDER 35 USC 1 19 

MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FILING DATE 

Republic of Korea 2002-61478 October 9, 2002 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 

Respectfully jj^bmitted. 



Steve^S^Cha 
Attorney for Applicant 
Registration No. 44,069 

CHA & REITER 

411 Hackensack Ave, 9*^ floor 

Hackensack, NJ 07601 

(201)518-5518 



Date: July 8. 2003 



^ t!: ^ > ^ 

KOREAN INTELLECTUAL 
PROPEkTY OFFICE 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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2002 
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W^9.\ SSI e^liiiSoi ?l^^2x^S Sl^Sfmfe ?l&^^£E^^g 

SSSSll METHOD OF PHASE DEMODULATION FOR PHASE ERROR 

SUPPRESSING OF COMMUNICATION SIGNAL 
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[^MS^S] 3 m 205.000 ^ 
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1020020061478 o^^y^ 2002/11/11 
^^^^ -i-^-tl^^ ^^i^.^>l- ^>^4^«j.,^o]] ^^S., 

^^^^1 ^±^9] ^^^^^ ^±^o:i n^^s. -f-tlAlJlo^ 

:£ 4a 



19-2 



1020020061478 ^^ 'U^}- 2002/11/11 

-i-^^tlJlSl ^>^^^>1- ^iSl-trV^ ^-a-^Si^o^^ {METHOD OF PHASE DEMODULATION FOR 
PHASE ERROR SUPPRESSING OF COMMUNICATION SIGNAL} 

> 

£ 3^ ^J:<H1 ^#<^1 ^^^S. i41 37] ^ 



19-3 



1020020061478 ^^ o^^y, 2002/11/11 

(sinusoidal wave)^! ^*fl^ ^V^.^^ ^sj-Aj^lc^ ^-tl^l-nf. ^t^M^^ 

^ ^^^(carrier wave)<^l cf^ ^5:^ ^^-^ 'U^^]7]S. *H ^ 

Alj^o] cfl^ofl nt^l ^^^^ 5]ol ^eflo] A]^^ 4^ ^cf. 2].^o] ^e):^ 

^^(Gaussian Noise) ^^S. ^^f^cf. JL^^}^^] ^o.^ T^-tl^ 

<10> w-1 

<11> ^ ;g o. q^-^(Nyquist) ofE^-Ai X)^ 

^^^^ 2til] oj^^o^ ^^^S. ^^^^^cl-. :?>:^^ ^ :?]-^ o.^ ^ 

<12> 

[^^^ 2] » " 



19-4 



<13> 



<14> 



1020020061478 ^^ o^^y. 2002/11/11 



t = 0 



K-l 



k = 0 

I = real{S} 

<15> , , 

^^1- 4S %^Jie^#2l ^^^^ ^^(complex phasor) ^ ofl mo] ;^|. 



<i6> £ la^ ^sflo^ 3-^^#(3-point) 'a:Jie1#^ ^-g-*]: ^>,^5i]oi^ 
(constellation)^ H-Efifl^ ^^o]Jl, £ ib^ ^aflo] 3_Afls. .y^jiel^^ 

-f^ iL^l- M-E]-lfl^ S^olcf. 

<17> £ laSf £ 2a» ^^tM, 0°^^ 90°^^ 7l§AS nfl. 3->g#(point) 

^-g-tl: £ la^ ^-f, a-, ^7} 7]^ 90°o\] 7}7^}-^ ±^}7} 3^ H ^ 

^7] a, yS<^l W]^ a.711 



19-5 



1020020061478 ^^ o^^y^ 2002/11/11 

^1^ 1=^^l^ ^^42:^ ^^^^ ^71- ^^^^ - 

^s^M", ^a-ir ell symbol rate)7]- o}^ ^ ;g o. = ^ 

a^cf. at!- :^m-dr SS^A-^oii «.^oi :^ o^^cf. 

ttj-ef^i. ^^th^ ^^-1^4 ^^tfl^ 



<23> ^ ^xgo| ^dlit!-^ ^^#^4 7^]^J:^S. ^^t^ 

^ ^^-2-^]-* ^^^*]-^ ^l^^l-^dl ^4. 

<25> 

^ ^m^^ ^7>*H 1-<^A]^^ ^7] ^ 

^olJi, ck^ 7ll^o] S]o]^>fe ^^l-^S tVcf. 

19-6 



1020020061478 



W^ ^;^>: 2002/11/11 



<27> 



^-1 K-l 



olJI, ^1-71 ^-X^ ^7}^ ^^S] ^«#%^ ^Pl^>fe ^^1^5. 



<29> 



<30> 



K-l 



19-7 



1020020061478 ^^ <^7.}: 2002/11/11 

<33> 

^ ^^^^ -^^^tl- 3<^l^i ^^>^ sf^ollAi i-ej^o] :^^o] ^ 

^^<H1-^^ ^J: sl-^<^l 3g^^ol ooli s.^ :^^}7} ao] 7>-fAloV i^o]^ (Gaussian 

noise)7> ci^^cf^ 5>7l 4^ ^o] Aij^ofl T^l^nf. 

(Aw,>=0 

^^(complex phasor) S s. t}7] 5S\- :^o] 



<35> 



<36> K-i 

[^^^ 5] =5'+AS 



<37> 



^-^1- ^^<^l^i ^^>(complex phasor) 5^ ^^>^ cfA] b.7] o.^>( ('^') )sq- 

<38> £ 3^ Aij^oil c^^^ ^^o] sg^o.^ ^^4^^^ nfl ^^Sl ^ 

M-Bf^ ^'S^^. ^^>o.^ ^^o] 4^ ^>^(complex phasor)^ 3^1 



19-8 



1020020061478 



^^ '^^7^: 2002/11/11 



<39> 



<40> 



(AS) = 0 



*=0 
2 2 



{M) = ^W-r' cos[2(?» - ^)]},(|a^| « 1) 



K-\ 



k=0 



*=0 



<41> 



^7] 6<^lAi 4^ ^'^(complex phasor)^ -$-^>l- ^^^1" ^ ^» * ^ 



<42> 



^^^^^ -i-^^Jil- 4^*]-^ ^^^2, «y:Jiel^o|l sJcHa-i, 

* ^±nt}7] ^^^i^ a^^ll, 4S <a:JlE)#ol 4^5fl iflo>^l-Dj 

^, ^=^0]0]C>\ ^cf, o.^ o^^V ^^ -^^JL^^o] ^^^^ o^^Vo. 

^s^7l ^«|] 4^ S» *l-7l ^^^-^ :g-ol 7l^^>T:f. 
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1020020061478 %.^ ^;^>: 2002/11/11 

<43> K-l 

t = 0 



* = 0 m 



ffl 



<45> 

<46> tcl-ef^i, ojo^o^ 4-7^1-^ ^^1- # 

# ^711 Sl^ ^*1B^ SL%\7\ ^Cf. ^MnV ^ ^Vt^ o)] ^e]. ^3. 
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1020020061478 



#^ ^;^>: 2002/11/11 



<48> 



K-i 



i^n^ 8] 



AT-l K-l 



<49> 



<50> 



a: 



>fc=0 



AM 



^ AM AM 



[^^^ 9] 



<51> 



^^4r ^^^*>^ 7>-f Alo>(Gaussian) ^^o] c-lsfl^^ ^^}^ 

(point) <y:Jie^^^ ^-g-tV £ la^ a, 0 s[ ^7] ^sfl^ 4-^^^(point) <y:Jls^^^ ^ 
-§-^ £23^ r . S<^] wl^ ^711 ^ SZcf. 



19-11 



1020020061478 ^;^>: 2002/11/11 

<53> K !■& <Un^ ej-cl^V(radian) ^^^^ ^m^^} 

^ ^S.^ 0-l+COS(^)oln^ ^^1- o.io] 7>-f Ajov i^ol^CGaussian noise)* el^cf. 

<54> ^Ti], 3«i(3-point)^ ^^-i- ^2fl^ 'Sl^Sl^* ^-g-tb 

^-f^, ^ ^^S. 4^(4-point)^ ^l-g-s^>^ ^2fl^ q-^ -^Tjiel^^ ^-§-^1: 

^^^^ M» ^-a^ ^ 9X^, 

<56> S 1, 



<57> 









3-^^# + 1-^J# *^aie)# 




0, /3, 2 /3 


0, /3. 2 /3, 


0, /3, 2 /3, 




1, -1.5, 0.5 


1, -1, -1, 1 


1, -0.75, -1.198, 0.9478 




0, 0.8660,-0.8660 


0, 1.732, -1.732, 0 


0, 1.528, -1.209, -0.3188 


[rad] 


0. 02540 

0.04678(^^^^1) 


0.01386(2|J1^|) 
0. 02023 


0.01342 
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1020020061478 %^ ^^>: 2002/11/11 

<58> ^ ^igo^ A^^^ ^^<^1A1^ ^^l^<y ^y^l ^tfl ^'^^f^l^M-, ^ # 

S. ^ ^^^^ ^d^^ ^A] <^H1 ^tlrSlol ofq ^^t}^ ^^^^ 



<59> ^^^V v}^ ^o] ^ y^x^^ 0^0]^ c^^ll ^2l ^Jie^^oil ^^^^1- ^±^. 

» ^tb tb ^7>*H ^^^0.^^ Afl^ 
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1020020061478 %^ o^;^^: 2002/11/11 

I^^^J- 1] 

[^si-Ai 10] 

^7lAi, ^1-71 ^fll-^ *^<^lJl. ^7] ^i:^ 7fl^^ -^V^l- ^d]^. 

21 
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1020020061478 ^^ o^^^: 2002/11/11 



Jt=0 . 



K 



i^^^ 11] ^ * 

7] A-a:^ ^7].^ ^^1-^^: ^Dlf-. 



^\7] 121- 'LV^Ai^i^ A^<^] ^^^^ ^^10.^ ^-ii-iij: 

^>^i^>^ ^^^^].^ 



^ ^ a:-4 



[^^^ 12] 
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1020020061478 



#^ <a^>: 2002/11/11 



la] 

3-POINT 




I 



[:£ lb] 
1500 



LU 

o 1000- 

LU 

C3I 
CE 
=> 

8 500- 
o 



-1 -0.5 0 0.5 
PHASE ERROR [rad] 
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#^ '^^l-: 2002/11/11 



IS. 2a] 



4-POINT 




PHASE ERROR [rad] 
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1020020061478 
[£ 3] 



Q 




IS. 4a] 



4-POINT OPTIMAL 




%^ ^^>: 2002/11/11 
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#^ ^^>: 2002/11/11 



IS. 4b] 
1500 




PHASE ERROR [rad] 
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